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Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

Mporpammy amucuunnuHel paspabdoTan(a)(vn) 3asenyrowmii kadenpoit, 4.H. (npogeccop) ConomoHos B.H. (Kadenpa
gouanyeckomn xummnmn, Xummnyecknii MHCTMTYT nM. A.M. Bytneposa), Boris.Solomonov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OK-6 CnocobHOCTbIO paboTaTb B KONNEKTVBE, TONEPAHTHO BOCMPUHMMATL COLManbHbIE,
9THMYECKME, KOH(DECCHOHANbHbBIE U KYNbTypHbIE Pa3nnyms
OK-7 CnocobHOCTbIO K camMoopraHn3aumm n caMmoobpasoBaHmio
OrK-1 CMOCOBHOCTBIO MCMONb30BaTh MONYYEHHbIE 3HAHWS TEOPETUYECKMX OCHOB

ChyHOaMeHTanbHbIX Pa3fenoB XMMUW NpY PeLIeH NPOPECCUOHaNbHBIX 3aaau

OriK-2 BnajgeHneM HaBblkaMu npoBeneHnsa XmMMmn4eckoro aKkcnepmmeHTa, OCHOBHbIMUA
CUHTEeTU4YeCKUMUN N aHaANTUTU4EeCKMMN MeTooaMn nony4yeHnsa n nccnenosaHmn4
XUMNYECKUX BELWEeCTB U peaKLLMVI

OriK-3 CMOCOBHOCTBIO NCMONb30BaTh OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX OUCLUMVH B
npodpeccnoHanbHom OesTenbHOCTU
Or1K-6 3HAHMEM HOPM TEXHUKM 6e30MacHOCTM 1 YMEHMEM peann3oBaThb UX B NabopaTopHbIX
N TEXHONOMMYECKMX YCIOBUSX
MnK-1 CMOCOBHOCTBIO BLINONMHSATL CTaHAAPTHBIE OnepaLuy No npeanaraeMbiM METOANKAM
nK-2 BnageHneM 6a30BbIMM HaBblKaMy UCMOIb30BAHUS COBPEMEHHOI annapaTypbl npu
NPOBEAEHMUN HAYYHbIX UCCNEN0BaHN
NnK-3 BriafleHneM CUCTEMON dPyHOAMEHTaNIbHbBIX XMMUYECKUX MOHATUN
NnK-4 CNOCOBHOCTbLIO NMPUMEHSATL OCHOBHbIE ECTECTBEHHOHAYYHbIE 3aKOHbI U
3aKOHOMEPHOCTM Pa3BUTMS XMMUYECKOW HayKX NPy aHannM3e nony4yeHHbIX
pesynbTaToB
NnK-5 CrocobHOCTbIO nonyyath 1 obpabatbiBaTh PedynbTaTthl HAYHHbIX SKCMNEPVMEHTOB C

NMOMOLLbIKO COBPEMEHHbIX KOMMbIOTEPHbIX TEXHONOrNH

MK-6 BnaneHnem HaeblkaMu npenctaBeHna nony4YeHHbIX pe3ynbTaTtoB B BUOE KpaTKux
OT4YETOB U I'Ipe3eHTaLl,I/II7I

MNK-7 BrafeHneM Metonamm 6e30nacHoro obpaleHusi ¢ XMMMYecKnMy Matepmanamm ¢
Y4ETOM UX PU3NYHECKMX 1 XMMWNYECKMX CBOWCTB

O6yyatolumiics, OCBOVBLUNIA OUCLMUMAMHY (MOOYNb):
JlonxeH 3Hatb:

OCHOBbI COBPEMEHHDbIX Teop|/||7| B obnacTu q.)l/l3l/l'-IeCKOI7I XUMUW 1 CNOCOObI X NPpUMEeHeHnsa onga peweHns
TeopeTnHeCKnx n npakTn4ecknx 3anad B nobbIx 06MaACTAX XMMUN.

JonxeH ymeTb:

CaMOCTOATENbHO CTaBUTb 3a4a4y PU3NKO-XMMUYECKOro UCCNefoBaHNS B XMMUYECKUX CUCTEMAX, Bbl6|/|paTb
onTuManbHblE NYyTU N METOAbI pPeleHNs nono6HbIX 3a4a4 Kak 3KCNnepuMeHTanbHbIX, TaK N TEOPETUHECKUX] 060y)K,D,aTb
pe3ynbTaTbl PU3UKO-XUMNYECKUX nccnenoBaHui, opuneHTnpoBaTbCA B COBpeMeHHOIZ nnteparype no Cpl/l3|/|‘-leCKOI7I
XMUN, BeCTN Hay4HYyO ONCKYCCUIO NO BOMpoCcam (*)I/I3I/I‘-IeCKOI7I XUMUN.

JlonxeH Bnanetb:
6a30BbIMY 3HAHUSIMU B 0O6N1ACTV (PU3NYECKON XMMUN

JonxeH OEMOHCTpupoBaTtb CNocoBHOCTb Y FOTOBHOCTb:!
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Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

NPOBOAUTb PUINKO-XMMUYECKME pacCHeTbl C MOMOLLbIO N3BECTHbLIX POPMYN N ypPaBHEHWUA, B TOM YMCIE C NOMOLLbIO
KOMMbIOTEPHbIX NPOrpamm, NPOBOANTL CTaHAAPTHbIE PU3NKO-XMMNYECKNE N3MEPEHINS, NOTb30BaTLCSA CMPaBOYHOMN
nunTeparypor No onusnyeckomn Xummnn.

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

HaHHas gucuunnuHa (Mogynb) BKAoYeHa B pasgen "B1.5.16 ducumnnvHbl (Mogynum)" OCHOBHOW NPOgIEeCCUOHANTbHON
obpaszoBatenbHoii nporpammel 04.03.01 "Xrumus (He npesycMOTPEHO)" U OTHOCUTCS K 6a30BOiA
(obwwenpodeccroHanbHo) YacTu.

OcBauBaetcs Ha 3 kypce B 5, 6 cemecTpax.

3. O6bem AUNCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaX C yKa3aHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKOoCTb ANCLMNANHBI cocTaBnsieT 17 3a4eTHbix(ble) eanHuL(bl) Ha 612 yaca(os).

KoHTakTHas paboTa - 364 4aca(oB), B TOM yucne nekumm - 88 4aca(oB), npaktudeckme 3aHatus - 60 yaca(os),
nabopaTopHble paboTbl - 216 Yaca(oB), KOHTPO/Ib CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas pabota - 176 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMIWHDL: 3a4eT 1 3k3aMeH B 5 ceMecTpe; 3a4eT 1 9k3aMeH B 6 CeMecTpe.

4. CopepxaHue auMcLUUNAUHBLI (MOOyNs), CTPYKTYpMpOBaHHOeE Mo TeMaMm (paspenam) ¢ ykadaHuem oTBefeHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUAOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNINHE (MOAYIIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / MX TPYOD0EMKOCTb CamocrositenbHas
N Moaynsi Cemectp (B yacax) pa6ota
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 1. OCHOBbI XMNYECKOW
1 TepmoamHaMuk. OCHOBHble 5 6 12
" INOHATUA. 1-bIA N 2-01 3aKOHbI

TepPMOANHAMUKUN. TepMOXUMUS.

Tema 2. dyHoameHTanbHoe
ypaBHeHue "nb6ca.

2. [Xapaktepuctuyeckme yHKUNN. 5 6 12 36 30
Xumuyeckuii notTeHLman naeanbHoro
1 HeWpeanbHoro rasa.

Tema 3. .XuMumyeckuin noteHuuman.
CraHoapTHbIA XUMUYECKUIA

3. |noteHuuwan. Cnocobbl BblYUCIEHUS 5 6 0 0
N3MEHEHUIN XMMMYEeCcKoro notTeHumana

36 30

Tema 4. . KonnuratueHble cBocTBa

4. pacTBOpOB 5 6 0 0
Tema 5. [eTeporeHHble CUCTEMBI.

5 Mpaswuno ¢as Mmb6ca v ero BoIBOA. 5 6 6 36 20
Tema 6. 3akoH OelncTBMS Macc.

6. Xumunyeckoe pasHosecue. 5 6 0 0
Tema 7. BnvaHve Temnepartypbl Ha

/. KOHCTaHTy paBHOBECHUS. 5 4 0 0 8
Tema 8. OneMeHTbl CTaTUCTUYECKOIA

8. TepMOANHAMUKN. 5 4 0 0
Tema 9. Tema 9. XuMnyeckas

9. [kuHeTrka. MeToabl onpeaeneHus 6 6 12 54 20
nopsioka peakumm.

10.[Tema 10. CnoxHble peakumu. 6 6 12 54

CrpaHnua 4 n3 15.




Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 11. . Teopuum XumMmn4yeckomn
11 [kuHeTUKN. Teopusi nepexonHoro 6 6 > 0 10

‘lcocTosiHMA (cTaTtucTnyecknii n
TEPMOAMHAMNYECKINIA aCMNeKT).
Tema 12. Teopus coynapeHuii B
12.|npuMeHeHUN K BUMONEKYNSPHBIM 1 6 4 4 0 10
MOHOMONEKYNSPHbIM peakLmsm

13 Tema 13. Katanna. [oMoreHHbI

‘[kaTanna. doToxnmmnyeckme peakumm. 6 6 0 0 20
Tema 14. NeTeporeHHbI kaTanua.
14. depMeHTaTUBHBIN KaTtanus 6 4 0 0
Tema 15. PacTtBopbl anekTponnTos u
15. 9NEKTPONPOBOAHOCTb. 6 4 0 0
16 Tema 16. 3AC 1 TepmoanHammnka 6 4 0 0 20

‘[anekTpoxumMuyecknx uenen.

Tema 17. KnHetnka anekTpoaHbIX
npoueccos. ®PU3nN4ecknin cMbicn
17.[aHepruu akTnBaumn B yCnoBusx 6 4 0 0 8
3aMefnfieHHOro paspsaa. Tok obmeHa
N nepeHanpsxeHve.

Ntoro 88 60 216 176

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. OCHOBbI XMMUYeCKOM TepMOAMHaMUKU. OCHOBHbIE MOHATUS. 1-blil U 2-0 3aKOHbI TEPMOANHAMUKM.
TepMmoxumus.

MaKpOCKOﬂI/I‘-IeCKI/Ie CNCTEMbI N TepMO,D,I/IHaMI/I'-IeCKVII7I MeTon nx onncaHuns. TepMI/I‘-IeCKOG paBHOBECE CUCTEMDI.
TepMOJJ,I/IHaMI/I‘-IeCKVIe nepemMeHHble. TeMnepaTypa. VIHTEHCMBHbIE N 3KCTEHCUBHbIE BENNYNHDI. O6paTI/IMbIe n
HeO6paTVIMbIe npouecchbl. YDaBHeHI/IH COCTOSAHUA. YDaBHeHI/Ie COCTOSAHUA noeanbHOro rasa, ra3a BaH-,uep-Baanbca.
TeopeMa O COOTBETCTBEHHbIX COCTOAHUSAX. BI/IpI/IaﬂbeIe YpaBHEHUA COCTOAHUA.

Tennota u paboTbl pasanuyHoro pona. Pabota paclwmpeHuns ons pasnuyHblx npoleccos. MNepsbii 3aKoH
TepMoanHaMuNKW. BHYTpeHHsa saHeprus. OHTanbnus. 3akoH 'ecca v ero cneactens. CtaHOapTHbIE COCTOSIHUS U
CTaHOapTHbIE TEMMOThbl XUMUYECKMX peakumii. TennoTa cropaHus. TennoTel 06pa3oBaHus. 3aBUCUMOCTb TEMIOBOIO
achbdpekTa peakumn ot Temnepatypbl. Popmyna Knpxrodda. 3aBucrMOCTb TEMNOEMKOCTM OT TEMMepaTypbl U pacyeTol
TENMoBbIX 3PGEKTOB peakumin. Tabnuupl CTaHAAPTHLIX TEPMOANHAMUYECKMX BENNYMH U MX UCMONb30BAHUE B
TEPMOAMHAMNYECKNX pacHeTax.

BTopoii 3aKOH TePMOANHAMMKM U €ro pasnunyHbie (OOPMyNMPOBKU. SHTpONKs. YpaBHeHMe BTOPOro Havana
TepMOAUHaMMKK O 06paTMMbIX U HeoBpaTMMbIX NpoLieccoB. HekomneHcrpoBaHHas Tennota Knaysumyca v pabora,
notepsiHHasi B HeobpaTtmMom npouecce. O6ocHOBaHVE BTOPOro Hadvana tTepmoauHammkn. Teopema KapHo - Knayanyca.
PaznnyHble wkanbl Temnepatyp. SHTPONUS Kak GOYHKLIMS COCTOSIHUS. VI3MeHeHUe sHTponuK Npu pasnnyHbIX NpoLeccax.
NaMeHeHre 3HTpOMNMM N30MPOBaHHBIX MPOLIECCOB U HanpaeneHne npoecca.

Tema 2. dyHpameHTanbHoe ypaBHeHue MM66ca. XapakTepuctuueckue hyHKLUA. XMMUYECKUIA NOTeHUnan
naeanbHOro U HemaeanbHOro rasa.

MatemaTtuyecknii annapar TepMoamHamku. dyHaoaMeHTansHoe ypaBHeHue Mmbbca. BHyTpeHHSS aHeprus, kak
0[HOpOJHasA (PYHKUMS 06beMa, aHTponun 1 Yynucna moneii. YpaeHeHue Mb6ca-Liorema. TepmoanHamMmyeckme
noteHumansl. CooTHoweHns Makceenna 1 nx UCnonb3oBaHne 4Jisl BblBo4a PasiMyHbIX TePMOAUHAMNYECKMX
COOTHOWeEHWIA. YpaBHeHue Mmbbca ? Menbmronbua. CBoCTBa TEPMOANHAMUYECKIX NOTEHUMaNoB. PasnnyHole qoopMmbl
3anucuy ycnoBuii TepMoaMHaMmM4eckoro pasHosecus. Kputepuii caMonpousBonbHOro npotekaHns npoueccos. Cesi3b
MeXay Kanopvuieckumui U TepMOANHAMUYECKUMI NepeMeHHbIMU. MeTobl BbIYUCNEHUSI SHTPOMUW, BHYTPEHHEN Hepru,
aHTanbnuu, aHeprun Menbmronbua 1 aHeprum MMb6ca.
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Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

Tema 3. .Xumnueckuit noreHuman. CtaHpapTHbIA XMMUYECKUI NoTeHuman. Cnocobbl BbIYUCIEHUS N3MEHEHUI
XMMMYeCcKoro noteHumana .

Xummyeckuin noTeHuman ngeanbHoro 1 HenaeanbHoro rasos. Metog netydectn. PasnnyHbie MeTodpbl BblHUCAEHNS
NIETYYECTUN M3 OMbITHBIX JaHHbIX. [eTeporeHHble cucTeMbl. MoHATUE hasbl, KOMMOHEHTA, CTENeHN cBoboabl. BbiBog
ycnoBusi ha3oBoro pasHoBecKs. BoiBon ycnoBust MeMbpaHHOro pasHoBecus. Mpasuno gpas Mmbbca u ero BbIBOA.
®da3oBble paBHOBECUS B OOHOKOMMOHEHTHbIX cucTeMax. YpasHeHue KnanenpoHa - Knaysunyca u ero npumeHeHue K
pasnuyHbiM (pa3oBbiM paBHOBeCKAM. [narpamMmbl COCTOSIHUS BOAbI, Cepbl, ddoccpopa u yrnepona. dasosbie nepexoabl
nepsoro poga. dasosble nepexonbl BTOPOro pona. Pasosble paBHOBECKS B ABYXKOMMOHEHTHbBIX CUCTEMAX.

Tewma 4. . KonnuratueHble CBOMCTBa pacTBOPOB

M3smMeHeHue TeMnepartypbl 3aTBepaeBaHns pasnuyHbix pactsopos. Kprnockonuyeckuin metod. YpasHeHue Wpenepa.
PaBHoBecre XnakocTb - nap B ABYXKOMMOHEHTHbIX cucTemMax. PaBHOBeCHbIe COCTaBbl Mapa v XuaKocTu. PasnuyHblie
BUAbl 0a30BbIX Anarpamm: p-x (T=const), T-x (p=const). TepmoanHammueckunii BoiBoL 3akoHOB M'mbbca - KoHoBanoga.
PasneneHuve BewecTs nyTem rneperoHkn. A3eoTponHble CMecu 1 nx cBoncTea. JlnarpaMmbl COCTOSAHUS (MNaBKOCTH)
[BYXKOMIMOHEHTHbIX CUCTEM U MX aHann3 Ha OCHoBe npasuna ¢as. PaccnavBaHne B ABYXKOMMOHEHTHbIX CUCTEMAX.
TpPexKOMNOHEHTHbIE cUCTeMbI. TpeyronbHuk 'mb6ca. PactBopbl pasnnyHbix KNaccoB. PaanmyHbie cnocobbl BelpaxXeHns
coctasa pacTteopa. CMecu ngeanbHbix ra3os. TepMognHamMmyeckme CBOMCTBA ra3oBbix cMeceit. aeanbHble pacTBopbl B
pasnnyHbIX arperaTHbIX COCTOSIHUSX U 0bllee YCnoBue nneansHOCT PacTBOPOB. [laBneHne HacbIWEeHHOrO napa Xunakmx
pacTBopoB. 3akoH Payns n 3akoH ["'eHpu. MioeanbHble n HenpeanbHble pacTBOpbl. XMMUYECKMIA NOTEHLMAN KOMMNOHEHTA
B pacteope. MeTon akTUBHOCTEMN.

Tema 5. FeTeporeHHbie cuctembl. NMpaBuno daa MNb6ca n ero BbiBoOA,

KoathdhmumeHTbl akTUBHOCTM 1 MX onpeaeneHne no napumanbHbiM 4aBNeHNSAM KOMNOHEHT. CTaHAapTHbIE COCTOSAHNSA
npv onNpeaeneHnn XMMnYeckmx NOTEHLNAN0B KOMMOHEHT B XMAKMX 1 TBEPAbIX pacTBopax. CUMMeTpuydHas n
HECMMETPUYHasa CUCTEMbI OTCcHeTa. TepMoauHammyeckas knaccudmkaums pacTsopos. OyHKUMS CMewWweHns ans
naeanbHbIX U HemaeanbHbIX PacTBOPOB. MNpenensHo pasbaBneHHbIE PACTBOPLI, aTepManbHble, perynspHble, pacTBopb! U
ux cBoicTBa. MapunanbHble MONbHbBIE BENWMYUHBI U X ONPEAENeHNe N3 OMNbITHBIX JaHHbIX Ans1 BUHAPHBLIX CUCTEM.
06061weHHOe ypaBHeHue Mmbbcea - Oiorema. OcMoc Kak nprMep MeMBpaHHOro paBHoBecusl. Y paBHeHUst BaHT-Modhdoa,
€ro TepMoAMHaMNYeCKNi BbIBOL U 06naCTb MPUMEHUMOCTU. ['eTeporeHHble cnucTeMsl. MoHATME ¢oasbl, KOMMOHEHTA,
cTeneHun ceoboabl. BuiBoa ycnoBusi hazoBoro pasHoBecus. BeiBon ycnosus MembpaHHOro pasHosecus. Mpasnno gas
'mb6ca n ero BbiBoA. Pa30Bble PABHOBECUS B OJIHOKOMIMOHEHTHbIX cucTemax. YpaBHeHue KnaneipoHa - Knayanyca u
€ro NpUMeHeHre K pasnnyHbIM a3oBbiM paBHOBeCUSAM. [lnarpamMmbl COCTOSIHNSA BOAbI, Cepbl, dpocchopa n yrnepoaa.
®da3zosble nepexoabl Nnepeoro poaa. Paszosble nepexonbl BTOPOro poaa. dasosbie paBHOBECUS B ABYXKOMMOHEHTHbBIX
cuctemax. KonnvratneHble CBOMCTBA pacTBOpoB. IaMeHeHne TeMnepartypbl 3aTBepAeBaHNS PasnnyHbIX PaCTBOPOB.
Kpuockonuyeckuii meton. YpasHeHue Wpenepa. PaBHoBecue XnokocTb - Nap B ABYXKOMMNOHEHTHbIX CUCTEMAX.
PaBHoBecHbIe cocTaBbl Napa 1 XuakocTu. PasnuyHblie Buabl oasosbix gnarpamm: p-x (T=const), T-x (p=const).
TepmoavHamnyecknii BbiBoL 3aKoHOB Mnb6ca - KoHoBanosa. PasneneHue BeLWECTB MyTeM NeperoHku. A3e0TpOrnHble
CcMecu 1 ux ceoricTtsa. JduarpamMmbl COCTOSHUS (MNABKOCTN) OBYXKOMMOHEHTHBIX CUCTEM M X aHanM3 Ha OCHOBE Npasnna
(pas. PaccnavBaHue B ABYXKOMMOHEHTHbIX CUCTEMAX. TPEXKOMMOHEHTHbIE CMCTEMbI. TpeyronbHuk Mmbbca.

Tema 6. 3akoH pencTBusA Macc. XummyeckKoe pasHoBecue.

YCnoBusi XMMMYecKoro paBHoBecusl. XuMmnyeckas nepemeHHas. Nsotepma BaHT-Modpdpa. ViameHeHne sHeprum Mbbea u
aHeprum enbMronbua Npy XMMMYECKOW peakummn. XMMnyeckoe cpoacTBo. 3akoH aeincTeus macc. CtaHoapTHas
aHeprus M'mbbca xnmmnyeckoin peakumn. KoHcTaHTa paBHoBecusi. PasnnyHble BUObl KOHCTAHT paBHOBECUS U CBSI3b
Mexay HUMK. XuMnyeckume paBHoBecus B pactBopax. KoOHCTaHTbl paBHOBECUS NPW pasnMyHOM Bblbope CTaHOapTHbIX
COCTOSIHUIA ONSi yHACTHUKOB peakumm. XMMmnyeckoe paBHoBecve B pa3baBneHHoM pactBope. BnusiHue nHepTHOro
pactesoputens

Tema 7. BnusiHne Temneparypbl Ha KOHCTaHTy paBHOBECHS.

3aBMCUMOCTb KOHCTAHT PaBHOBECUS OT TeMMepaTypbl 1 faBneHus. YpaBHeHne naobapbl peakuum u ero
TEePMOAMHAMMNYECKUI BbIBOL. ICMOnb30BaHMe pa3nuyHbIX NPUONnXeHnin ons Tenn0eMKOCTel peareHToB Npu pacyeTax
XMIMUYECKUX PaBHOBECUI NMPK pasnuyHbIX Temnepatypax. [puseneHHble TepMoanHaMnyeckue noTeHumanbl.
CoBpeMeHHble MeToAbl pacyeTa paBHOBECHbBIX COCTABOB. TpeTuii 3akoH TepmoaunHamuku. Moctynat HepHeta. MNoctynar
MnaHka. PacyeTbl aBCONOTHOM SHTPOMMM XMMUYECKMX COeaMHEHUIA. FBneHust ancopbumn. AncopbeHT. Ancopbar.
CTpykTypa NOBEPXHOCTM 1 NOPUCTOCTb afncopbeHTa. Buapl ancopbunn. JlokannsoBaHHas 1 AenokanM3oBaHHas
aacopbuuns. MoHomonekynspHas 1 nonumonekynspHas ancopbuusi. OnpeneneHue agcopbumm no Mmé6ey. Ancopbums
13 PacTBOPOB U ra3oBoii ¢hasbl. VI3oTepMbl 1 n3obapel ancopbunn. YpasHeHue JleHrmopa, ero TepMoaMHaMM4ecKumia
BbIBOJ M YCNOBMS NPUMEHUMOCTHU. YpaBHeHue I"'eHpu. KoHcTaHTa ancopbumnoHHOro pasHoeecust. MNonnmonekynspHas
aacopbuus, ee NnpmbnnxeHHoe onucaHme metoaom bpyHayapa - Ometa - Tennepa (B3T). BoiBog ypasHeHus B3T.
Wcnonb3oBaHuve ypaBHeHust BOT ons onpeneneHust NoBEpXHOCTH aacopbeHToB.

Tema 8. dneMeHTbl CTaTUCTUYECKOWN TEPMOONHAMUKM.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 n3 15. EEl YHH
oML

AR 5 AN LM O
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MexaHun4yeckoe onncaHne MOJ'IGKyrIFIpHOVI cuctembl. Pazosble G - 1 M-MPOCTPaHCTBa. CDyHKLI,VIﬂ pacnpeneneHns
Makcsenna - bonbuMaHa. Ee ncnonb3osaHne Ons BblMUCIEHNS cpenHnx CKOpOCTeVI n SHepFVII7I MOJiIEKyNn B noeabHbIX
rasax. Ctatmctnyeckmne cpegHne 3Ha4eHnA MakpOCKOMNMMYECKUX BENTNYnH. MeTon si4eek bonbumaHa. AHcambnu Mnbbca.
OcHOBHbIE nocTynartbl CTaTUCTUYeCcKomn TepMOaANHaMUKN. lMnoTHOCTb BEPOATHOCTU ((*)yHKLI,I/IFI pacnpeﬂ,eneHVlﬂ) nee
CBOWCTBA. MI/IKpOKaHOHI/I‘-IeCKI/IVI aHcamb6nb. KaHoHM4eckuin aHcamMbnb. CDYHKLI,I/IFI pacnpeneneHnsa B KAHOHN4YECKOM
aHcambne. Cmea Mo COCTOAHUSM Kak cTatucTuyeckas xapakrepucrnieckas qoyHkLuns. Crartnctnyeckne BblpaXeHuns
ONnAa OCHOBHbIX TepMO4ANHaMNYeCKNX Q)YHKLI,VII7I - BHyTpeHHeI7I 3HEeprun, aHTponunn, aHeprun CenbMronsua, Heprun
F|/|66ca, Teny1I0eEMKOCTN N XMMNYECKOro noTteHuunana. MOﬂeKyﬂﬂpHaﬂ CyMMa no COCTOSAHUAM 1N CyMMa no COCTOAHNAM
MaKDOCKOI'IVI'-IeCKOIh CNCTEMbI. nOCTyI'IaTeJ'IbHaH CyMMa no COCTOSAHUAM. Cocrasnsiouwme SHTPONUN, BHyTpeHHeI7I SHeprun
N Tenj10eMKoCTH, O6yCﬂOBJ’IeHHbIe nocTynarenbHbIM OBUXEHUNEM. CDopMyna 3a|<ypa - TeTpO,D,e. BpamaTeanaﬂ CyMmma no
COCTOSAHUAM ON1A XKEeCTKOro poraropa. Cocrasnsiowume ons BHyTpeHHeI7I SHEeprun, TennoemMKoCTn, sHTpoNnunu,
O6yCﬂOBJ’IeHHbIe Bpaware/ibHbIM OBNXEHNEM. OpTO- M napasonopon n nx rfepmoonHamm4eckme CBOWCTBA. BHYTpeHHee
BpauweHne n 3aTopMOXeHHOE BpalleHne. KonebartenbHas CyMMa Mo COCTOAHUAM O rapPMOHMYECKOro ocuunnndatopa.
Cocrasnsitowme BHyTpeHHeI7I SHEepPrnn, Tenno0eMKoCTn N 3IHTPONnn, 06yCﬂOBJ’IeHHbIe konebaTenbHbIM OBMXEHNEM.
aﬂeKTpOHHble CYMMbI MO COCTOSAHUAM. PacueT KoHCTaHT paBHOBECUA XUMNYECKUX peaKLI,VII7I B nageanbHbIX ra3ax METO40M
CcTaTuCcTMyeckon TepMognHaMunkun.

Tema 9. Tema 9. Xumunuyeckas KuHeTuka. Metoabl onpeneneHus nopsiaka peakumu.

OCHOBHbIE MOHATUS XMMUYECKON KuHeTukn. OnpeneneHne ckopoctu peakumn. KuHetunyeckne kpusble. KuHetnyeckme
ypaBHeHusi. OnpeneneHne KOHCTaHTbl CKOpoCTW peakuumu. Mopsanok peakumn. HeobpaTrMble peakuuv Nepsoro,
BTOPOro ¥ TPeTbero nopsiakos. OnpeneneHme KOHCTaHTbl CKOPOCTW 13 OMbITHLIX faHHbIX. MeToabl onpeneneHus
nopsaka peakuuu.BnusiHve Temnepatypbl Ha CKOPOCTb XMMUYECKUX peakLumm.

Tema 10. CnoxHble peakuuu.

MpYHUMN HE3aBMCMMOCTM 3NIEMEHTaPHbIX cTaauit. MeTofibl COCTaBNEeHUSI KNHETUYEeCKMX ypaBHeHuin. ObpatuMble
peakumu nepeoro nopsiaka. OnpeneneHne aneMeHTapHbIX KOHCTAHT U3 OMbITHBIX JaHHbIX. [TapannensHble peakumu.
MocnenoBatenbHble peakuun Ha NpuMepe ABYX HeobpaTUMbIX peakuuii nepBoro nopsiaka. KnuHetnyeckne Kpmeble
HaKomnneHnsl oTAeNbHbIX NPOAYKTOB U onpeaeneHne KOHCTAHT CKOPOCTU U3 OMbITHLIX OaHHbIX. KuHeTuyeckuii aHanns
NpoLLeccoB, NpoTekatlmx Yepes 06pasoBaHne NPOMeXyToUHbIX NPoayKToB. MNpuHUMN cTaumoHapHocT BoaeHuwTeliHa.
MpuHUMN ero NPUMEHNMOCTH.

LlenHble peakuunn. 3nemeHTaprle npoueccbl BOSHMKHOBEHUA, NPOOOMXKEHNA, pa3BETBNEHUA U 06prBa uenu. nuHa
uenwn. Peakuum B noToke. PeaKTOpr noeanbHOro BbiITeCHeHUA N ngeanbHOro CMelWeHuns. OnpeueneHme KNHETNYeCKnx
NOCTOSAHHbIX ONA peakunn B NOTOKeE.

Tema 11. . Teopumn XMMUUYECKOWU KUHETUKUN. TEOpUSi NEPEXOAHOr0 COCTOSIHUSA (CTaTUCTUYECKUIA U
TepMOAUHaMUYECKUIA acrnekT).

MeToL nepexoLHOro COCTOSHNS (aKTMBMPOBAHHOIrO KoMnnekca). CBOMCTBa akTMBMPOBAHHOIO KOMMeKca.
CTatncTMyYeckmnin pacyeT KOHCTaHTbl CKOPOCTU. OCHOBHbIE JOMYWEHUS TEOPUN aKTUBUPOBAHHOIO KOMMiekca 1 obnactb
ee NPUMEHMMOCTU. TPaHCMUCCUOHHBIN KOIPPULNEHT U ero BblducneHne. TepMoguHaMn4ecknin acnekt Teopum
aKTMBMPOBAHHOrO KOMMnekca. QHTPONNS akTueaunm. PasnnyHblie qoopMbl 3anmMcy OCHOBHOMO YPaBHEHWUS Npu
NCMNONb30BaHMWN Pa3NNYHbIX €AMHUL, KOHUEHTpauun. COOTHOWEHNS Mexay "OnbITHON" 1 "MCTUHHON" SHeprumn aKkTMBaLUN.
Teopust aKTUBMPOBAHHOIO KOMMEKCA B NPYMEHEHNM K MOHOMONEKYNSIPHBIM peakumsM. Obnactb NPUMEHMMOCTM
NONy4eHHbIX COOTHOLWEHWA. OB BbSACHEHNE "NOBBIWEHHbBIX" 1 "3aHUXEHHBIX" 3HAYEHWI MPEa3KCNIOHEHTHOrO MHOXMTENSI.
BumonekynsipHble peakummn. Teopurst akTUBMPOBAHHOIO KOMMIEKCa B NPUMEHEHUM K BUMONEKYNSIPHBIM peakumsam

pasnuyHoro Tmna.
Tema 12. Teopus coyaapeHunit B NpUMEeHEHUN K 6UMONEeKyNsipHbIM U MOHOMONEKY NISIPHBIM peakLUsiM

Teopus coynapeHuii B npuMeHeHUr K BUMONEKyNsSipHbIM peakumsM, ee cTporas 1 npubnmnxeHHas oopMynnpoBka.
MpeuMywecTBa 1 HegocTaTku Teopun coynapeHuii. ConocTasneHne pesynbTaToB TeOpUM COyaapeHuin n Teopum
aKTVBMPOBAHHOrO KOMiekca. Teopusi coyaapeHnin B NpUMEHEeHN K MOHOMONEKYNSIPHBIM peakumsiM. Cxema JInHoeMaHa
1 ee 3Ha4yeHue. ConocTaBneHre ¢ onbiTHBIMM AaHHbIMU. [PUYUHBI HETOYHOCTM cxeMbl JlHaemaHa.

Tema 13. Katanus. FlomoreHHbI Katanu3. OToXMMUYECKNe peakuuu.

Karanus. Onpep,eneHme katanusa. Obwue NPUHUMNbI KaTanmnaa. Ponb katanunsa B xumun. OCHOBHbIE NPOMbIWNEHHbIE
KatanmtTmnyeckme npouecchl. an/IMepr MexXaHN3MOB KaTanntn4yeckmx peaKu,vu7|. [TOMOreHHbIN KaTanna.
KncnotHo-0CHOBHO KaTanua. KJ'IaCCI/I(*)I/IKaLI,I/Iﬂ peaKLlI/IIZ KMCNOTHO-OCHOBHOrO Tnna. KuHeTuka n MexaHmam peaKLu/u7|
cneundgunyeckoro KMCNOTHOro karanmaa. KnHeTtuka n mexaHmsam peaKLl,MI7I obLwero KMCNOTHOroO KaTanmaa.

DOTOXMMMYECKUNE PeaKLUN. DNEMEHTAPHbLIE (POTOXUMUYECKNE peakumnn. KBaHTOBbIV BbiIXxod. 3aKOH POTOXMMUNYECKOM
9KBMBANEHTHOCTW DHWTENHA W ero pofb B KMHETMKE POTOXUMUYECKUX peakumit. 3akoH JlambepTa-bepa.

Tema 14. leteporeHHbIN KaTanus. PepMeHTaTUBHbIN KaTanu3a
Tema 14.['eTeporeHHbiii katanua. PepMeHTaTUBHbIA KaTanus

OnpepeneHne ckOpPOCTM reTepOreHHON KaTannTn4eckom peakunn. Y oenbHas akTMBHOCTb. SIBNeHNs OTpaBneHus
KaTtannsatopoB. AKTUBHOCTb U CENEKTUBHOCTb KaTann3aTtopoB. AKTVMBHbIE LIEHTPbI FeTeporeHHblX katanusarTopos. Pornb
ancopbummn B KUHETVKE reTePOreHHbIX KaTanMTUYecknx peakumin. MeTtannbl kak katannsaTopbl. Teopust MynbTUNNETOB
BanaHngmHa. MNprHUMNBEI FEOMETPUYECKOrO 1 SHEPreTUYECKOro COOTBETCTBMSA. OBNacTb MPUMEHEHUS TEOPUN
MynbTUNNEToB. Teopus akTnBHbIX aHcambneli Kobosesa.

DepMeHTaTUBHbIN KaTanuad. Obwre CBeAeHNS 0 KUHETUKE U MeEXaHW3Max oepMeHTaTUBHbIX peakuuii. CybcTpaTtHas
CNeungUYHOCTb PEPMEHTOB. AKTUBHbIE N aACOPOLIMOHHbBIE LEHTPLI hepMeHTOoB. MexaHn3Mbl (OepMEHTATUBHOIO
katanusa. YpasHeHne Muxasnuca-MeHTeH.

AEKTPOHHBH
Crpanuua 7 n3 15. Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

Tema 15. PaCTBOpr ANEeKTPOJIUTOB U 31IeKTPONpoOBOAHOCTbD.

Teopusi AppeHuyca, ee akcnepumeHTanbHoe 060cHoBaHMe 1 HepocTaTku. MpUYnHbBI YCTOMYMBOCTU NOHHBIX CUCTEM.
OHeprns KpucTannnyeckom peweTkn 1 SHepPrus conbBataummn. Y oenoHas n akBMBaneHTHas anekTponpoBOAHOCTb
anekTponutoB. Beisoa cpopmynbl Konbpaywa. NMoaBuXHOCTb MOHOB; NX 3aBMCUMOCTb OT KOHLIEHTPALMK 1 TeMnepaTypsl.
Yucna nepeHoca n Mmetonbl Ux onpeneneHuns. YpasHeHne OH3arepa; anekTpodoopeTMyecknii u penakcaLmoHHbIA
adpbdhekTbl. ddhdpekTl BuHa n [ebas-PanbkeHrareHa. AHOManbHas aneKTponpoBoAHOCTb: MoHbl H30+ n OH-.
HeBognHble pacTeopbl; 06pasoBaHne ABOWHUKOB U TPONHNKOB

Tema 16. 3,C n TepmoanHammKa 3N1eKTPOXUMMYECKUX Liernent.

PaBHOBeCHbIE CBONCTBA MEX(Pa3HbIX 3aPSAXKEHHbIX HACTULL. DNEKTPOXUMUYECKOE PABHOBECUE U ANEKTPOXUMNYECKIT
noteHuman. MexaHn3Mm BO3HUKHOBEHMS OBOMHbIX 3NEKTPUYECKMX CNOEB Ha rpaHuLue pasgena das. dopmyna HepHceTa.
BonbTa-noteHuuan u npobnema abcontoTHOro ckadvka noteHuvana. 30C n anekTpoaHble NoTeHuuanbl. nekTpoabl 1-ro
N 2-ro poga; knaccuurkaums ranbsaHM4ecknx uenen. TepmoanHammka ranbBaHNYeCckmX 9NEeMEHTOB: NPUMEHEHNe
ypaBHeHusi nmbbca-enbmronbLa Ans aNeKTpoXuMmnyeckux uenei. IoHHbIA [BOAHON 3NekTpuiecKkuii Cnoi;
[0Ka3aTenbCTBO ero CywecTBOBaHUS U MeToAbl N3ydeHus. [onsprusyemblii 1 HENONSIPU3YEMBbIA 3NeKTPOOb.

Tema 17. KuHeTuka anekTpogHbIx npoueccoB. dU3nyeckui CMbICN 3HEPrun akTMBaL My B YCNOBUSAX
3aMennieHHOro pa3psaa. Tok o6MeHa u nepeHanpsixeHue.

KuHeTrka anekTpoAaHbix npoLeccos. MnoTHOCTb Toka Kak Mepa CKOPOCTM aNeKTPOLHOro npoLecca; nonspusaums
anekTponos. CTaamm anekTpPoaHOro npouecca. BelBoa ypaBHeHWs 4518 ToKa B TEOPUM 3aMeaIeHHOro paspsaaa.
Ddr3nYecKnii CMbICN SHEPTUM aKkTMBALUK B YCNIOBUSIX 3aMelNIeHHOro paspsiaa. Tok obMeHa 1 nepeHanpsixeHue.
MexaHunambl MacconepeHoca: AMdpdy3nsi, MUrpaums 1 KOHBeKUMS.. Tpy OCHOBHbIX YpaBHEeHWS! AUGOCPY3UOHHON KUHETUKM
1 o6Wwuii NOAXOA K pelleHmio ee 3aaady. 3aBMCMMOCTb TOKa OT NoTeHUMana B yCNoBUSIX MeaIeHHOV CTauMoHapHOA
Andodpysun K nnockomy anektpoay. MNongporpadousi; ypaBHeHve VinbkoBrya n ypaBHeHWe Nonsiporpagoniyeckoit BosHbl.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHus Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayAUTOPHYIO caMocTosTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BKNOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYI0 1 CMPaBOYHYIO TMTEpatypy, BbINONHAIOT 3aaHusi, HanpaefeHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO Mo AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus n Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEro NpochbeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yHueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB M0 AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM pedynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLLEHMBAHNS LIS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeEMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNO).
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7. NepeyeHb nuTepatypbl, HEO6XO0AMMON OIS OCBOEHUS OUCLMUNIMHBI (MOAynst)
OcBoeHue aucuMnauHbI (MOSYNs) NpeanonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypb.
NuTtepatypa MoxeT ObITb AOCTyMHA 00yyalowmumMcs B OAHOM U3 BYX BapUaHTOB (160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeME "DNEKTPOHHbIA yHUMBEpPCUTET". pU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL JOMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNOMHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U [OOMONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMNAVHBI (MOOyns),
HaxoamuTcs B MpunoxeHun 2 Kk paboyeli nporpamMme AuCUMNAMHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", Heo6X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIS)

A. BepesoBuyk Puamnyeckas XMMna: KOHCNEKT nekuni - hitp://www.ph4s.ru/book_him_phys.html
Mocobus no gouanyeckoit xummum - http://www.fptl.ru/Y4eba_Fizhimija.html

®DopyM xmmmkos - http://forum.xumuk.ru/index.php?showtopic=49605

Xumunyeckuin cpakynbtet MIY - http://www.chem.msu.ru/rus/teaching/phys.htmi

OneKTpoHHble pecypcbl Xummnyeckoro nHetutyta KPY - http://www.kpfu.ru/main_page?p_sub=12946

9. MeToguueckme ykasaHusl oisi 06yyaloLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)

CrpaHnua 9 3 15.
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nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBLIMY WTPUXaMK, TO 3annucu He MoryT BbiTb
mMatepuanom 4ns NoBTOpeHus. B nanuwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HeKoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LWy0 TeTpalb 1 COenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cob0 BaXXHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).

AEKTPOHHBH
CtpaHuua 10 ns 15. Il YHHUBEPCHTET
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npakTtudeckue | MNpakTnyeckne 3aHATUA NpednonaraloT NpoeeieHne KonnoksmymoB. KOniokBMyMOM HasbiBaeTcs
3aHaTNA cobecenoBaHve npenogasatens 1 CTyleHTa No 3apaHee onpeneneHHbIM KOHTPOMbHbLIM BOMPOCaM.
Konnoksuym NnpoBoauTCS Yalle Bcero no ogHoMy 13 pasnenos kypca. Lienbio konnokesuyma siengetcs
bopmMmpoBaHue y CTyOeHTa HaBbIKOB aHann3a TeopeTuyeckmx 1 NpaKkTUYeCcKnx 3HaHnn Ha ocHose
CaMOCTOSITENIbHOrO U3Y4eHWs y4ebHOM 1 Hay4HOW nuTepaTypbl. Ha KONNOKBMYM BIHOCSTCS KPYMHbIE,
npobnemMHble, HEPEaKO CNopHbIe TeopeTudeckme Bonpockl. OT cTyaeHTa TpebyeTcs:
- BNafeHue U3y4yeHHbIM B xo4e y4ebHOro npoLecca Matepmanom, OTHOCSILLMMCS K paccMaTpuBaeMol
npobneme;
- 3HaHMe PasHbIX TOYEK 3PEHNSI MO COOTBETCTBYHOWEN Npobneme, yMEHME COMOCTaBNATb UX MEX Y
cobol;
- yrnybneHve 3HaHUiA NPy NOMOLLM MCMONb30BaHMS LOMNONHUTENbHBIX MaTepuanos Npu NOAroToBKe K
3aHaTUIo,
- HanMune cobCTBEHHOIO MHEHMS MO 0O6CYXAaeMbIM BONPOCAM 1 YMEHWUE ero apryMeHTMpoBaTh
- (POPMMPOBAHME YMEHMIA KONNEKTUBHOMO 00CYX AeHNS (NOAAEPXMBATb AManor B rpynnax, ecnu
KONNOKBMYM NPOBOAUTCS B TaKOM doopmare, HaxoanTb KOMNPOMUCCHOE pelleHne, apryMeHTMpoBarb
CBOIO TOYKY 3PEHUS, YMEHWE ClyllaTh OMMOHEHTa, FOTOBHOCTb NPUHATL NO3MLIMIO APYroro
yyauierocs).
KonnokeuyM - 3T0 He TONbKO hopMa KOHTPONS, HO U MeTOL yrnybneHus, 3aKpenneHns 3HaHui
CTY[EHTOB, Tak Kak B xone cobecefoBaHuMs npenofaBaTeNib Pa3bsACHAET CNOXHbIE BONPOCH,
BO3HMKAIOWME y CTYEeHTa B NpoLEecce U3y4yeHns aaHHon TemaTnku. OgHako KONNoKBUyM He
KOHCynbTaums 1 He ak3ameH. Ero 3apaya - nobutbcs 6onee rnybokoro noHMMaHus CTyoeHTOM
onpeneneHHoro Matepuana, npobyanTb y CTyAeHTa CTPEMEHNE K YTEHUIO LOMOMHUTENBHOA
nuteparypbl.
[MoaroToBka K KONOKBMYMY Ha4YMHAETCS C KOHCYNbTaumMm npenojasaTtens, Ha KOTOPOi OH
Pa3bsCHSAET Pa3BePHYTYI0 TEMATUKY NPOBNEMbI, pEKOMEHAYET NUTEPATYPY AN U3YUYEeHNS 1
06bsICHAET Npouenypy NPOBeAEeHNS KONNOKBUYMa. Bonpockl KONNOKB/MyMa BbILAIOTCS CTyAEHTaM
3apaHee. Kak rnpasuno, Ha CaMOCTOSITENbHYIO NOAIOTOBKY K KOMMOKBUYMY CTyOEeHTY oTBoAUTCS 3-4
Hepenu. MeToanyeckune ykasaHusi COCTOST M3 PEKOMEHAALNIA MO U3YHEHMIO NnTepaTypbl, NpopaboTku
Nnekuun, BOMPOCOB A1 CaMOMNMpPOBEPKN N KpaTKUX KOHCMEKTOB OTBETa C NepeyvncneHneM 0CHOBHbIX
MONOXEeHNn N 3aKOHOMEPHOCTEN paccMaTpmBaeMbiXx METOL0B M UX NPAKTUYECKOro NPUIoXeHus,
OTHOCSIMXCA K MYHKTaM NnnaHa Kaxaomn TeMbl. OTO LOMIKHO NOMOYb CTYAEHTaM LeneHanpasneHHo
opraHn3oBatb paboTy No OBNALEHMIO MaTepManoM 1 ero 3anoMmHaHuio. MNpu NoAroToBke K
KONNOKBUYMY cneayeT, Npex.ae BCero, MpOCMOTPETb KOHCMNEKTbI IEKUMIA N MPaKTUYECKMX 3aHATUIA 1
OTMETUTb B HUX UMEIOLWMECS BONPOCHI KONNOKBUYMa. Ecnu kakne-1o BONPOCHI BbIHECEHDI
npenoaaBaTenem Ha CaMOCTOSITENbHOE N3yYeHune, cneayet obpaTnTbes K y4ebHon nutepartype,
pekomMeHOoBaHHON npenoaasaresnieM B Ka4yeCTBe UCTOYHMKA CBEAEHUI.
Konnokenym npoBoamtcs B oopMe UHAMBUAYanbHoM 6ecelibl NpenoaaBaTens ¢ KaxAibiM CTYAEHTOM
nnn 6ecenbl B HebonblKX rpynnax (2-3 yenoseka). O6bIYHO NpenoaaBaTenb 3a8aeT HECKONbKO
KpaTKuX KOHKPETHbIX BOMPOCOB, NO3BONSAIOWMX BbIACHUTL CTEMEHb NOArOTOB/IEHHOCTU CTyAEHTa K
chadve ocHoBHOro matepuana. lanee 6onee noapobHo obcyxnaeTcs kakas-nmbo cTopoHa
npobnembl, YTO NO3BONSIET OLLEHWNTb YPOBEHb MOHMMAHMS. 10 UTOram KONNOKBMyMa BbICTABNSETCS
OndodpepeHLmMpoBaHHas oLeHKa.

nabopatopHble| Ons BbINonHeHUs nabopaTopHbIx paboT CTyaeHTy He0BX0aMMO:

paboTbl 1. Ha 3aHaTum nony4utb y npenogasatenst HassaHue nabopaTtopHoi paboTbl 1 TeopeTnyeckne
BOMPOCHI MO OaHHOW Teme.
2. Mepep BbiNonHeHMeM nabopaTtopHoi paboTbl CAMOCTOATENBHO M3Y4UTb TEOPUIO BONPOCA
npeLnonaraemMoro NCCNenoBaHUs, NCMONb3ys PEKOMEHOYEMYIO MNTEPATYPy, M 03HAKOMUTLCS C
METOAMYECKM PYKOBOACTBOM K paboTe.
3. MonyuunTtb y Nnpenogasatens nonyck k paborte.
4. Mocne BbINOMHEHNS PaBOThI MOATOTOBUTL OTYET, B KOTOPOM AOMXHbI 6bITh OTPaXEHbI Cleaylowme
MYHKTbI:
- HasBaHue paboTbl;
- uenb paboTbl;
- KpaTkas Teopusi 1 pacyeTHbIE CPOPMYJIbI U YPaBHEHUS XMMUYECKIX PEAKLIMIA NPEBPALLEHN, KOTOPbIE
6yLyT OCYWeCTBNEHbI NMPU BbINONHEHNN SKCNEPUMEHTA;
- NepeyeHb MCMoNb3yeMblx NMPMOOPOB U XMMUYECKMX PEAKTUBOB;
- NMONy4YeHHble pe3ynbTaThbl NMPEnCTaBUTb B BUAE Tabnuu unu rpadorkos;
- 0606WMTb pe3ynbTaTthl UCCEnoBaHMA B BUAE BbIBOAOB Mo paboTe.
5. BawutnTtb OTYET Y NpenofaBaTens.

AEKTPOHHBH
CtpaHnua 11 ns 15. IR YHHBEPCHTET
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camocTosi- | Pabodyeit nporpammoli gucumnnunHbl 'dusmndeckas xumms' npeaycMoTpeHa camocTosiTenbHas paboTa
TenbHas ctyneHToB. CamocTosiTenbHas paboTa NPOBOANTCS C LieNblo Yrny6neHmst 3HaHuii no AUCUMmnInHe m
pabota npenycMmaTpuBaerT:

- YTeHue CTydeHTaMn PeKOMeHI0BaHHOM NUTepaTypbl M YCBOEHME TEOPETMYECKOro MaTepuana

OVNCLUMNMNHBI;

- MOArOTOBKY K NMPaKTUYECKMM 3aHATUSM, nabopaTopHbiM paboTam 1 Kypcosoit paboTe;

- paboty ¢ VIHTEpHeT-UCTOYHMKaMK;

- NOArOTOBKY K cAaye npakTuieckmx paboT, BbIMONHEHWIO KOHTPObHBIX paboT 1 caaye 3a4eToB 1

9K3aMEeHOB.

MnaHvpoBaHVe BPEMEHWN Ha CaMOCTOSITENbHYIO paboTy, HE0OX0AMMOro Ha U3yYyeHue HacTosIWen

OVCLUUNMVHBI, CTYIeHTaM NyJlue BCero oCyWecTBNATb Ha BECb CEMECTp, NnpeaycMaTtpueast Npu 3ToM

perynsipHoe NoBTOpPeHWe NpoiaeHHoro matepuana. MaTtepuarn, 3aKOHCNEKTUPOBaHHbIA Ha NeKUUSX,

HeobX04UMO PETYNAPHO OOMNONHATL CBENEHUSMI U3 NUTEPATYPHbIX UCTOYHUKOB, NPEeNCTaBNEHHbIX B

paboueli NporpamMme AUCUMNNHLIL. o Kax oo U3 TeM 15 CaAMOCTOATENbHOIO U3y4YeHNns,

npuBeleHHbIX B paboyei nporpaMmMe OMCUMUMAMHBI CledyeT cHadYana npodYvMTaTh PeKOMeHO0BaHHYo

nnuTepatypy v npu Heo6XO4MMOCTN COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX MOMNOXEHW, TEPMUHOB,

cBefeHWUin, TPebylolLKX 3anoMUHaHNS 1 SBNSIIOWMUXCS OCHOBOTMONAralowWwmMmn B 3Tol TeMe 1 Ons

OCBOEHUS MOCNenyoWrxX pas3nenos Kypca.

3a4et u 1. MoproToBka K 9K3aMeHy 3akNio4aeTCsl B M3yYEeHUN U TILaTeNbHOW npopaboTke CTyAeHTOM y4ebHoro
aK3aMeH MaTtepvana AnCLUMIUHBI C YYETOM y4eBOHIKOB, NEKLUMOHHBIX Y CEMUHAPCKMX 3aHATUN,
CrpynnMpoBaHHOM B BUAE KOHTPOSbHbIX BOMPOCOB.

2. 9K3aMeH NpoBOANTCS B BUAE TECTUPOBaHWS Unu no bunetam. B cnyyae nposeneHWs UTOroBoro
TECTMPOBAHUS BeayleMy npenonasaTento NpenocTaBnseTcs NpaBo BOCMONb30BATLCS NPUMEPHBLIMM
3a4aH1sIMW UM COCTaBUTb HOBLIE 3a4aHWs B MOMHOM COOTBETCTBMM C MATEPUANOM y4ebHON
LNCUMNAVHBI.

3. CTyneHT naéT oTBeThbl Ha BONpock Huneta nocne npensapuTenbHOM Noarotosku. CTyoeHTy
npenocTaBnaeTcs Npaso OTBevaTb Ha

Bonpockl 6uneta 63 NoAroToBKM Mo ero Xenaxwio. Mpenoaasatens UMeeT Npaso 3aAaBaTtb
JOMNONHUTENbHbIE BOMNPOCHI, €CNY CTYAEHT HeJO0CTaTO4HO NOMHO OCBETUN TeMaTUKy BONpoca, ecnum
3aTpyAHMTENbHO OAHO3HAYHO OLIEHUTb OTBET, €C/N CTYAEHT HEe MOXET OTBETUTb Ha BOMpoc buneta,
€CNN CTYOEeHT OTCYTCTBOBAS Ha 3aHATUSIX B CEMECTpE.

4. Ka4ecTBeHHOW NoaroToBKOW SIBNSIETCS:

- NoOsIHoe 3HaHWe Bcero y4ebHoro maTepuana, Bbipaxaroweecs B CTPOroM COOTBETCTBUM M3/1araeMoro
CTYAEHTOM MaTepuasny y4ebHuka, nekumnii 1 CEMMHAPCKMX 3aHATUIA;

- cBobogHOE OMeprpoBaHNe MaTepuanoMm, Bolpaxaroleecs B BbIXo4e 3a Npenesibl TeMaTuku
KOHKPETHOro BOMpoca C Liefiblo ONTMManbHO WWPOKOro OCBELLEeHNs Bonpoca (CBo6OAHbIM
OMnepupoBaHNeM MaTepManom He CUMTAETCS paccyXaeHue Ha obwue TeMbl, He OTHOCSWMECS K
KOHKPETHO MOCTaBNEHHOMY BOMPOCY);

- JeMOHCTpauns 3HaHWA OONONHUTENbHOrO Marepmana;

- YETKME NpaBusibHble OTBETbI HA JOMNONHUTENbHbBIE BONPOCHI, 3a4aBaeMble 9K3aMeHaTOPOM C Lienbio
BbISICHUTb 06 bEM 3HAHWIA CTyOEHTa.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHGOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)
MaTepmaanoweXHquCKoeo6ecnequmeo6pasoBaTeanon)npoueccaru)umcumnnMHe(Monynm)BKnmqaecheéﬂ
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOWM paboTbl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
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CneumannsmpoBaHHas nabopartopusi.

12. CpencrtBa apantaumm npenogaBaHUs GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BeEpCUM NMoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NONb30BaTenen;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA AN1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBELEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C LOKNALAMU U 3aALNTbI BEINOHEHHBIX paboT,
NpPoBeAeHNs! TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atowyMcst UHBANUOOM UK NINLOM C OrPaHn4YeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAOIXUTENNIbHOCTN COoayn 3a4yéTa nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeMm Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA oéyqaromerom npun sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBuUM ¢ TpeboBaHnamMm GIrOC BO n y4ebHbiM nnaHom no HanpasneHuo 04.03.01
"Xvmus" n npodomno NOAroToBKM "HE NPenyCMOTPEHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.6.16 ®usnyeckas xummns

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. ConomoHoB, b.H. MeTonuyeckune pa3paboTky K NpakTUKyMy Nno omanyecKon XMMmMn: onsi CTYLEHTOB XMUYECKOrO
goakynbTeTa: [yyebHo-meToamyeckoe nocobve / 6. H. ConomoHos, B. b. Hoeukos, M. A. Bapdponomees]; KazaH.
(Mpwueonx.) dbepep. yH-T, Kadh. dua. xumnn.?Kasanb: [KasaHcknii yHneepcmuteT], 2012. - Y. 2: XuMunyeckas KnHetumka. -
2012. - 36 c.

2. ConomoHoB, Bopuc Hukonaesuy (a-p xmM. Hayk ; 1947-) .

MeTononyeckne pa3paboTky K MPaKTUKyMy MO oM3NYECKO XMumM [TEKCT: SNEKTPOHHBIA pecypc] : Ans CTYAEHTOB
XMMUYECKOro doakynbTeTa : [yuebHo-meToanyeckoe nocobue / 6. H. ConomoHoB, B. b. Hosukos, M. A. Bapdgonomees] ;
KasaH. (Mpueonx.) penep. yH-T, Kadb. doms. xumnn .? (KazaHb : KazaHckuin goegepanbHbiii yHueepcuteT, 2015) 4. 2:
Xumnyeckas KMHeTuka [TeKCT: SNeKTPOHHBbIA pecypc] .? OnekTpoHHble AaHHbie (1 dain: 2,61 M6) .? (KasaHb :
KasaHckuii oenepanbHbiii yHuBepcuTeT, 2015) .? 3arn. ¢ akpaHa .? Bbix. oaH. opur. ney. naga.: KazaHb, 2012 .? Pexunm
JoCTyna: OTKpPbITbIRA .

URL:http:/libweb.kpfu.ru/ebooks/publicat/0-799136.pdf

3. EpemuH B.B. OcHoBbl 06weit u comandeckoii xumum / B. B. EpemuH, A. A. Bopwesckuid. JonronpyaHsiii: IHTennekT,
2012. - 847 c.

4. EpemuH B. B. OcHoBbl 06Lwelt 1 gonandeckom xmmmn : yiebHoe nocobue / B.B. EpemuH, A.5. Bopwesckuii. ? 2-e n3g.
ucnp. ? DJonronpyaHseiin : sgatenbckuin Jom 'MHtennekt', 2018. ? 848 c. - ISBN 978-5-91559-250-5. - Pexxum goctyna:
http://znanium.com/catalog/product/1022497

5. BokwTeitH, B.C. duandeckas xmMms: TepMoaMHaMmnKa U KMHeTuka [9nekTpoHHbIin pecypc] : y4ebHoe nocobue / B.C.
BokwreinH, M.N. MeHgenes, tO.B. lNoxBncHes. ? OnekTpoH. aaH. ? Mockea : MMCUC, 2012. ? 258 c. ? Pexum goctyna:
https://e.lanbook.com/book/47443

6. AcbaHacbes, b.H. ®uaunyeckas xumms [OnekTpoHHbIN pecypc] : yuebHoe nocobue / B.H. Adanacbes, tO.I1. Akynosa. ?
OnekTpoH. aaH. ? CaxkT-MNeTepbypr : NMaHb, 2012. ? 416 c. ? Pexum goctyna: https://e.lanbook.com/book/4312

7. bentoctuH, A.A. TIoTEHUMOMETPUSA: PN3MKO-XMMUYECKE OCHOBBI U NPUMEHEHNS [DNEKTPOHHBIA pecypc] : yueb.
Mocobue. - AnekTpoH. faH. - CaHkT-MeTepbypr : NaHb, 2015. - 336 c. - Pexum goctyna:
https://e.lanbook.com/book/60646

8. OcHoBbl (omamyeckort xumumn. Teopus : yuebHoe nocobue : B 2 4 [AnekTpoHHbIN pecypc] : y4eb. nocobue / B.B.

EpemuH [ op.]. - 9nekTpoH. faH. - Mockea : Miapatenbctso 'Jlabopatopus 3HaHuiA', 2015. - 589 c. - Pexum gocTyna:
https://e.lanbook.com/book/84118

JononHutenbHas nuteparypa:

1.JIncnupiH, FO.A. (kaHa. xuM. Hayk ; 1961-) . MeToaunyeckme paspaboTku K oblemy npakTukymy no aneKTPoXUMnK : ans
CTyLEeHTOB XUMUYECKOro MHCTUTYTA : [y4ebHo-MeTonmyeckoe nocobue / 0. A. JlncnupiH] ; KasaH. dpenep. yH-T .? KasaHb
: [KazaHckuii (Mpusonxckuii) doenepanbHbii yHnBepcutet], 2012 .7 74 c.

2. Banpamos B.M. OcHOBbI XMUYeCKOn KnHeTukmn 1 katanmsa. M.: Akagemms. - 2003. - 252 c.

3. Nopuwkos, B.N. OcHoBbl conamyeckoit xummnm [9nekTpoHHbli pecypc] : yuebHuk / B.W. MNopwkos, N.A. KyaHeuos. ?
OnekTpoH. AaH. ? Mocksa : Miapatenbctso 'Nlabopatopus 3HaHuiA', 2017. ? 410 c. ? Pexum poctyna:
https://e.lanbook.com/book/97412

4. MonoBa, A.A. ®usunyeckas xumns [OnNeKTPOoHHbIA pecypc] : yuebHoe nocobue / A.A. MNonosa, T.B. MNonosa. ?
OnekTpoH. aaH. ? CaHkT-MeTtepbypr : laub, 2015. ? 496 c. ? Pexwum goctyna: https://e.lanbook.com/book/63591
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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